Secondary structure and molecular evolution of the mitochondrial small subunit ribosomal RNA in Agaricales (Euagarics clade, Homobasidiomycota).
The complete sequences and secondary structures of the mitochondrial small subunit (SSU) ribosomal RNAs of both mostly cultivated mushrooms Agaricus bisporus (1930 nt) and Lentinula edodes (2164 nt) were achieved. These secondary structures and that of Schizophyllum commune (1872 nt) were compared to that previously established for Agrocybe aegerita. The four structures are near the model established for Archae, Bacteria, plastids, and mitochondria; particularly the helices 23 and 37, described as specific to bacteria, are present. Within the four Agaricales (Homobasidiomycota), the SSU-rRNA "core" is conserved in size (966 to 1009 nt) with the exception of an unusual extension of 40 nt in the H17 helix of S. commune. The four core sequences possess 76% of conserved positions and a cluster of C in their 3' end, which could constitute a signal involved in the RNA maturation process. Among the nine putative variable domains, three (V3, V5, V7) do not show significant length variations and possess similar percentages of conserved positions (69%) than the core. The other six variable domains show important length variations, due to independent large size inserted/deleted sequences, and higher rates of nucleotide substitutions than the core (only 31% of conserved positions between the four species). Interestingly, the inserted/deleted sequences are located in few preferential sites (hot spots for insertion/deletion) where they seem to arise or disappear haphazardly during evolution. These sites are located on the surface of the tertiary structure of the 30S ribosomal subunit, at the beginning of hairpin loops; the insertions lead to a lengthening of existing hairpins or to branching loops bearing up to five additional helices.